We are concerned with the following assertion: THEOREM.
If {<f> n (x)} and {<t>n (x)} are orthogonal systems of polynomials, then {<l>n(x)} may be reduced to the classical polynomials of Jacobi, Laguerre, or Hermite by means of a linear transformation on x.
This result was first proved by W. HahnJ who obtained a differential equation of the second order for <f> n (x) . When (a, b) is finite, Krall § derived the Jacobi polynomials by using the moments Pi to determine the weight function q{x). The present paper extends his method to the case (a f b) infinite, thus obtaining the Laguerre and Hermite polynomials.
2. Weight function for {<£"' (x)}. Krall's proof shows that constants r, s, t (not all zero) may be determined so that * Presented to the Society, November 28, 1936. t There is no loss of generality in assuming the intervals of orthogonality for {<t>n(x)} and for {<f>n (x)} to be the same, since the definitions of p(x), q(x) may always be extended to a common interval (a, b) . More generally, p(x) 
where A is a constant, and Following Krall we let
where K, L are constants determined by the conditions
and increases in (L, ô), therefore this integral is always less than or equal to zero. Hence, . We conclude that S{x) has the following properties:
Again, with Krall, we obtain
•J a
In the finite interval this requires that T(x) = 0 almost everywhere, but in the infinite interval this result does not follow.* However, itisknownthatif/rcx,r(^)x^x = 0, (* = 0,1, • • • ), and if ft x \ T(z)\dz exists for every x y and T(x) ^0 for | x\ sufficiently large, then T(x) = 0 almost everywhere. We shall now prove this statement.
Suppose T(x) ^0 for | x\ ^A. In view of (5) (2) and (5) lead to the differential equation
The solution of (6) is 
Since the integrand does not change sign, we conclude that S(x) =0 almost everywhere, which is impossible in view of (4).
(ii) Suppose that rx 2 +sx+t = r(x -g) 2 . As in (i), r>0. Here
Let £ be an integer such that a+i^0, ^2, and
As in (i), 12 ƒ. (If (a, b) is finite, this is the only possible case, since T(x)=0 almost everywhere.) Here ƒ (
b S(x) f( (x)dx -0, a ƒ(*) which is impossible. (iii) Suppose that rx 2 +sx+t = r(x -g)(x -h), (g, h real; g<h).
If i, j are integers such that a+i>0, (3+j>0, i^l, j^l, then, integrating by parts, we find that
This is impossible, as we shall show when a = 0. (The proof is simi-
A'+l n=l
If i is so large that \x -A| < | ft | +1, we have *2 > 0, i 3 > 0, n > 0, i x < 0, H + ^4 > 0, ii + «3 < 0.
On the other hand,
if i is sufficiently large. Then | i x \ <i 3 , contradicting ii+is <0. From these cases we conclude that r = 0.'
We must have a>0, because a 0y /3 0 >0, /3s<0. In this case, f(x) = (sx+t) a eP x , and
If a< -t/s= -t'> the existence of S(x) near -t' requires the existence of the integral

/-*(. -L)(sz + t)~«-l e-e*T(z)dz,
so that S( -/')=0, which is impossible. Thus sx+t does not change sign in (a, 6), and s>0 because j8 0 >0. Then a = 0, /?<0, t' = t/s^0. Let where £(# -/') s -aV*< f
The weight functions S(x -t') in (/', oo) and 52(x) in (0, oo) give rise to the same system of orthogonal polynomials {cj>n (x -t f )} since the moments are the same. Let
Tit» = S 2 (x) + dx a e^y
where the constant G is determined so that f^Ti(x)dx = 0. Integrating by parts, we obtain
Hence, if we neglect the function Ti(x) whose moments vanish, the weight function is of the form Cx a e Px (C an arbitrary constant). Replacing x by -x/fi and putting C= (- (3) a , we obtain the weight function x a e~x which is the weight function for the derivatives of the Laguerre polynomials with the property that
(v) Suppose that r = 5 = 0, t^O. Since /3 0 >0, we must have />0. Heref(x)=e K '(* 2 -2L *\ and
If i is an odd positive integer, the function
is a polynomial in x. Hence, integration by parts gives ƒ« S(x) (x-L)* dx = 0, {i odd), which requires a--<*>. Since by (5)
it follows that pi(x) =p(x+L)+p( -x+L) is a weight function for {(j> n (x+L)}. Assuming that p(x) has been replaced by pi(x), we find that />i ( -x) 
=pi(x), T( -x)z=T(x), S( -x)^S(x),
and
where Ci is a constant to be determined. Then 7\( -#) = 7\(#), and f-«> Ti(x)x { dx = 0, (i odd). If i is even, then integration by parts shows that
where P^_ 2 (x) is a polynomial of degree i -2 in x, (i = 2, C 2 constant). Easy examples show that equation (2.2) may have no solutions or many solutions. In the proposed proof, (2.6) does not follow from (2.5) as stated. The material of the paper can be made correct by strengthening the hypothesis (2.1) and the corresponding hypotheses in the applications. The following changes should be made.
In §1 delete the first sentence of the second paragraph. In §2 change the statement of Theorem 2.1 so that the first three lines of page 101 read "and such that there is a constant B between 0 and 1 for which, with 3/1 and yi in E, we have non-integral order, this Bulletin, vol. 44 (1938) , pp. 100-107.
f Compare G. C. Evans, Functionals and their Applications, American Mathematical Society Colloquium Publications, vol. 5, New York, 1918, pp. 52-53. 
